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1. BBE,llEHl-1E 

HeCMOTpR Ha 60Ilee 4eM ,qeCRTJ;1IleTJi!-1i1 nepl-10A, npowe,qwt1~ nOCIle 

OCBOeHI-1R npJ;160pOB C 3apR,qOBO~ CBR3b~ /n3cI 1-1 ~OCTaT04HO WI-1PO

«oro npl-1MeHeHI-1.R I-1X B pa3Ill-1'4HblX 06IlaCTRX HaY4-HbIX ~cCIleAOBaHI-1M 

1-1 TeXHI-1KI-1/ 1/ , J;1CnOIlb80BaHl-1e 3TI-1X 3IleM~HTOB, 06IlaAa~];1X ~enblM 
PRAOM AOCTOI-1HCTB, ,qIlR Al-1arHOCTI-1KI-1 nY4KOB Ha YCKopl-1TeIlRX 3a

pR>KeHHbIX 4àCTI-11.4 ,qo HaCTOR~ero BpeMeHi-1 npaKTI-14eCKI-1 He Ha4aTO. 

nOCT-aHOSKa ,QaHHO~ pa60T~1 B na60paTOpl-114 BblCOKI-1X .3Heprl-1~ OJ.1,Rltt 
õsma Bb13BaH-a Heo6xOAI-1MOCTblO peWeHIi1R 3a,Qa41-1 onpeaeneuaa C BbICO

KOi1 T04HOCTbID npOCTpaHCTBeHH.oro pacnpeneneaaa BbIBO,QI.'lMbIX Vl3 

C~HxpO$a30TpOHa nY4KOB peIlRTI-1BI-1CTCKI-1X RAep ~ onpe,QeIle~I-1R reo

MeTpI-14eCKO~ OCIi1 nY4Ka, .aanpaanaessor-o AJ'l.R 06IlY4eHI-1f1 fl,QepHblX <1>0

T03MynbcI-1H .B Cl-1IlbHOM MarHI-1TROM nOIle / 2/ . 
B 3TOM 3KCnepl-1MeHTe He06xo,QVlMO aa xopor xoe BpeMR J N 2 -:'- 1Q MKCI 

C6POCI-1Tb Ha CTonKY $OT03MynbCI-1~, I-1Me~~y~ nIlO~aAb B nanepe4HOM 

Ce~eHI-1I-1 ~1 f 2 CM
2, ~ 104 4aCT~I.4, 4TO 06YCIlOB~I-1BaeT HeB03MO>K

HOCTb l-1~nOIlb308aHI-1R BCIle,QCTBl-1e 60IlbWI-1X 3arpY30K I~ 109 
f 

10 1 0 2• 1 1f '4aCH11.4 'CM- C.. KOoPA11HaTHblX ,Q-eTeKTopOB runa npOnOpl.41-10

tianbHblX K-aMep, a npO$I-1IlOMe:r,pbl /,Qpyroro TI-111a, tianpl-1Mep Ha OCHO

se BTOPl-14~O~ 3IleKTpOHHO~ 3MI-1CCI-1I-1, Ii1MelOT 'HeAocTaT04HYlO 4YBCTBI-1:-

TenbHOCTb. ' 

Haaõonee aAeKsaT'HblM MéTO,QOM Al-1arHOCTI-1KI-1 RBIlReTCA CI.4Ii1HTI-1IlJ1R

~1-10H~I~. TeXHOnOrl-1fl ~3rOTOgneHI-1R C~VlHTI-1IlIlRTOpOB pa3Il~4~oro 

Tl-1na xopowo OCBQeHa B Jla60paTopl-1l-1, 1-13Mepl-1TellbHaR TeXHI-1Ka Ha 

3T0i1 ocuoae MHOrl-1'e rOAbl npl-1MeHReTCR ~aK ,Qnfl Bl-13yaIlbí..ror o H.a6IlIO

AeHI-1R aa nY4KOM 4aCTI4Q, nocpenc r aoa npOMblw.neHHblx TeIleBI-131-10H

HblX YCT aHOBOK /nTY1 n.pl-1 60flbWI-1X. YPOBHRX C1-1 ruanoe , TaK 1-1 B C4eT

41-1KOBblX cnc r e aax , Tpe6YIOIl41-1x I-1CnOJlb30BaHI-1R $OT03IleKTpoHHbIX YM

HO>KI-1TeIle~ /<tJ3':11. 

2. OEilUEE OIJl-1CAHlt1E lt13MEpl-1TEnbH0'1 Clt1CTEMbl 

npo~ecc npe06pa30BaHI-1R onTI-14eCKOro 1-1306pa>KéHl-1fl B BI-1,QeOCJ;1r

HaJÍ npa nOMO~1-1 n3c. BbJr.QAHO OTIll-14aeTCR OT pana ,Qpyrl-1x npl-160p,OB 

13IleKTpoHHo-IlY4eBblx Tpy60K, BC1AI-1KOHOB, MaTp1-11.4 1-13 $OTO,Q1-10,qoa 

1-1 1'. n .l, a I-1Me..HHO: MOHOKpl-1CTaIlIl KpeMHI-1R I-1MeeT BbICOKI-1i1 KBaHTO

Bbl~ BbIXO,Q B Wl-1pOKOM cnexr pans aoa ,Ql-1ana30He, npouecc CKaHl-1pOBa

HI-1R 1-1306pameHI-1R Be,QeTCR no,Q ,Qe~CTBl-1eM 3IleKTpl-14eCKI-1X ynpaBIlR~-

~'htai. II '.• d jl.~H l{ÃiC'l'H'ryi 1 
e.l1'l,'\'.;~~ ..~.S( t.., ," ·'~r~I'I!;.·~ll~fi
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,~~x MMnynbcoB H~3~bro HanpRmeH~R, MaTp~~a naC~MeeT BwcdKOe 
npOCTpaHCTBeHH.Oe paapeureaae norpeõnaer ManylÓ MO~HOCTb ~ YAo6

,Há ,;B '3KCn;.nyata~~~ õnaroneoa c aoeü KoMnaKTHOcT~. I{ AOCTO~HCTBaM 

nat MomHO O~~eCT~ TaKm~ ,Me~aH~4eCKY~ npo4HOcTb, CTO~KOCTb 
:k YAa~aM ~ B~6pa~~~M, HaAemHocTb', OTH9c~TenbHY~ AeweB~3HY ~ An~

tén bHbli1 C'p'O K cnym6bt. ' 
n~8ei1HocT~ cBeTbonT~4ecKoro npe06pa30BaH~R, mecTKOcT~ pacT


pa ~ CTa~~nbHOCTb ~o BpeMeH~ Aena~T nac BWCOKOT~4HWM ~3~ep~Te


neM ,np,o<t>~nR ~ npOCTPélHCTBeHHoro pacnpeneneuaa nY4KOB aapaxeu

HblX '4aCT~~. <l>oTorip~eMHH'K~ Ha n3C n03BOn.RIOT ocyurecr aur s npOCT

paHçT8eHHY~ A~cKPeT~~a~~~ O~T~4ecKài1 ~H<I>9pMa~~~ c <t>àpM~pOBa


H~eM CKrHanOB,nponopU~OHanbH~X ~HTeHCH~HOCT~ cBeToBoro nOTOKa 
B KamAoi1 T04Ke npoeuapye-ioro ~3o.6'pa>l<eHH'R. CBo0CTBO nac s anosur
uar s : nony.4eHHYio ~tüt>opMa~~~ ~ nocnénoaar erts ao BbIBOA~Tb 'ee no
3BonReT ocy~etTB~Tb CTWKOBKY onTM4ecKo~ C~CTeMW o6pa6oT~~ ~H-' 

<t>ópMa~~1i1' c nocneAY~~~M~' 'YCTpO~CTBaMl-1, B TOM 4~cne ~ c 38M/3/
Ha .puc , 1 . ~306pameHa <t>YHK~~oHanbHafl cxeMa ~3Mep~Tenb Ho~ C~,.: 

cteMbl',çOnpRmeH'Hoi1 c 3BM r OnT\~4ecKo~ ~306pameH~e co' C~~HT~n
IlR~~oHHoro 3KpaHa, cOAepma~ee ~H<I>opMa~~~ o npocTpaHcTBeH~oM 
pacnpeAeneH~~ nnOTHOCT~ 4aCT~~ B nY4Ke\ npoe~~pyeTcR c nOMO~b~ 

o6~eKT~Ba,Ha BXOAHoe OKHO ceK~~H HaKonnéH~R naC~MaTp~~w.
 

B naC-MaTp~~e C<t>OKyc~poBaHHoe Ha Kp~cYaIln onTH4eCKoe ~306pa
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~ 3KpaHa, nOKp~TOrO CnOeM /t ~ 25 Mr/cM2 
/ C~~HT~hnRTopa Ha oc

HOBe ~nS /KoHBepc~oHHaR 3~~eKT~BHOCTb e = 0,28, nnOTHOCTb p = 
= 4,8 r/cM3/. Pe3ynbTaT~ paC4eTOB AnR pa3n~4H~X RAepH~X nY4KOB 
c 3Hepr~e~, 6onbwe~ 2 r3B/HYKnoH, np~BeAeH~ Ha p~c.2. noporo
Boe 3Ha4eH~e OCBe~eHHOCT~, YKa3aHHoe Ha p~CYHKe, B3RTO c Y4e
TOM peanbH~X xapaKTep~CT~K ~cnonb30BaHHoro HaM~ 06beKT~Ba. 

i' 

3.	 onTHMM3AUMR PEmKMA PA60TW nPM60POB
 
e 3APRAOBO~ eBR3b~
 

"lj 
~3BeCTHo/4/, 4TO nae-MaTp~4~ coxpaHR~T pa6oTocnoco6HoCTb ri 

np~ 3Ha4~TenbHOM Bapb~pOBaH~~ TaKTOB~M~ HanpRmeH~RM~, B 4aCT
HOCT~, ~HTerpanbHaR cxeMa /Me/ K1200 UMI YA08neTBop~TenbHO pa
60TaeT np~ ~3MeHeH~~ pa3Maxa ynpaBnR~~~X ~Mnynbcoe OT 5 AO 
AO 30 B.. OAHaKo pa604~e xapaKTep~CT~K~ np~6opa np~ 3TOM çy
~eCTBeMHO MeHR~TCR. 

Ecn~ B Be~aTenbHOM TeneB~3~OHHOM pe~~Me K pa60Te n3t-MaTp~~ 

npeAbRBna~TCR ~eCTK~e 4aCTOTHwe Tpe6oBaH~R, TO B cnY4ae np~
KnaAHoro npH~eHeH~R Heo6xOA~MOCTb B TaKO~ 4aCTOTHO~ np~BR3Ke 

oTnaAaeT. A ~3MeHeH~e 4aCTOTHWX xapaKTep~CT~K TaKTOBWX ynpaB
nR~~~X ~MnynbcoB ~ne4eT 3a c06o~ ~3MeHeH~e BpeMeH~ Hat<onneH~R 

~H~opMa~H~, 4TO oco6eHHo BamHO AnR ~cnonb30BaH~R n3C np~ H~3

K~X YPOBHRX oCBe~eHHocT~. 

B pa6oTax/ S , 6 / ~ccneAoBaH~ pem~M~ pa60TW n3C np~ pa3n~4H~~ 
nOTeH~~anax Ha nOAnomKe np~6opa H YCTaHOBneHO, 4TO np~ nOH~me

H~~ nOTeH~~ana 3Ha4~TenbHO YMeHbwaeTCR YPOBeHb TeMHOBoro TOKa, 
a np~ nOBwweH~~ - pacw~pReTc~ ynpaBnR~aR cnoco6HOCTb, nOBblwa
eTCR ~pYT~3Ha xapaKTep~CT~K~ npeo6pa3bBaH~R CBeT-c~rHan ~ ynY4
waeTCR 3~~eKT~BHOCTb nepeHoca, HO OAHOBpeMeHHO c 3T~M YBen~4~

BaeTCR TeMHOBO~ TOK, oco6eHHO ero HepaBHOMepHOCTb, KOTopaR 
CKa3waaeTCR 'Ha BÓ3H~KHOBeH~~ 3Ha4~TenbHblX nOMex B B~Aeoc~rHa
ne	 n3C~ 

CneAOBaTenbHO, onT~ManbHW~ pem~M pa60TW n3C-MaTp~~w ~eneco

06paSHO ~npeAenRTb An~ KamAoro KOHKpeTHoro np~MeHeH~R ~ AnR 
Ka~AO~ n3C-MaTp~~~ ~HA~B~AyanbHO. Bce 3TO 6~no Y4TeHO np~ pa3
pa60TKe np~H~~n~anbHO~ cxeMbl nTK Ha OCHOBe 'n3C AnR A~arHOCT~K~ 
napaMeTpOB nY4KOB 3apRmeHHwx 4aCT~~. 

) 

4.	 UM~POBAR nTK HA OCHOBE n3C 1'! 
Ha p~c.3 np~BeAeH~ np~H~~n~anbHaR cxeMa ~~~POBO~ nepeAa~~e~ 

TeneB~3~OHHO~ KaMepw H~ oCHo~e ~peAHe~opMaTHo~ n3e-MaTp~~w' ,p 
K1200 UM I I A8/, Coc",:oR~e~ ,;~,3 cBeTo4Y,BcTB~TenbHo~ cel<~~~ 

s 

:::.::: 

~ 

LW 
~ 
:::z:. 
co 

::z'e 
~ ~ 

~~ 
~ ~~ 
+ tO 

o 

("'1') 

(J 

~ 
P-l 

232x144 3neM~HTa pa3MepoM 21x27 MKM 2 
, ceK~~~ naMRT~ 

,;/.-*.. «, 

4 
J' 

.~ 
~• 

51 
~ ... 



232x 144 anene-rr a paaaepoa llx21 MKM2 
, euxonuoro perVlCTpa 

Vl3 234 3neMeHTOB VI auxonuor-o YCTpo~cTBa. YnpasneHVle pa60To~ 
n3C ocyU\eCTBnReTCR VlMnynbcaMVI, Bblpa6arblBaeMblMVI cuuxpo r-eaep a
TOpOM, nOCTpoeHHOM Ha lt1C A1057 /A6/, xoropue $OpMVlPYIOTCR 
B 2-YPoBHesble 
n3C-MaTpVl~~ VI 

VI 4-YPOBHeBble B <f>yC Ha k1C A1058 
3TVlX MVlKpocxeM onVlcaHa B/ 7/ . 

/ A7/. Pa60Ta 
. 

HaKonneHVle 3neKTpVl4eCKoro aapRAa Ha 3neMeHTax CBeT04YBCT
aVlTenbHO~ 06naCTVI MaTpVl~bl npOVl3BOAVlTCR B Te4eHVle ,qnVlTenbHOCTVI 

., 
.} 

KaApa, AnR 4ero TaKT~pYIOTCR 3neKTpOA~ ceK~VlVI HaKonne~VlR. Bo 
BpeMR KaAPOBoro r acauie ro J.1Mnynbca /Krk1/ ocyU\eCTBnReT,CR napan !I 
nenbH~~ nepeHOC HaKonneHH~X aapRAOB, cOAep~aU\Vlx VlH<t>opMa~VlIO 

o npeA~AyU\eM KaApe, B ceK~VlIO xpaHeHVlR /n~MRTVI/, AnR 4ero TaKTVI

PYIOTCR 3neKTpOA~ 06eVlx ceK~VI~. no OKOH4aHVIVI nepeHoca ceK~VlR
 

HaKonneHVlfl Ha4V1HaeT HOB~~ ~VlKn pa60T~, a Via ceK~~VI xpaHeHVlR
 
npOVlaBOAVlTCfl napannenbH~~ nocTp04H~~ CABVlr aapRAOB B B~XOA


HO~ perVlCTp BO BpeMR CTp04H~X raCRU\VlX VlMnynbcoB /crlt1/. B Te4e

HVle CTpOKVI aapaau Vl3 euxonaoro perVlCTpa nocnenoaarens ao CKaHVI

PYIOTCR 4epe3 BMxoAHoe YCTPO~C~Bb BO BHeWHVI~ BVlAeOYCVlnVlTenb
 
/BY/, nocTpoeHH~~ Ha lt1C K14P7 Y,lJ,l /A9/. Aanee aHanorOB~~ BVlAeo

CVlrHan nOAaeTCR AnR O~Vl$pOBKVI Ha Aun k1C K11fr7 nB2 /A3/, Ha BXO

ne xoroporo BKnlO4eH cornacylOU\VI~' Efl Ha V1C K574 Y,lJ,l /A2/ L Ilpeoõ

paaOBaTenb HarpymeH Ha VlHBepTOp~ KC K531 nH2n /M1, M2/, VlMelO

U\Vle Bb~OA c OTKp~T~M KonneKTopOM, 4TO noaBonReT nerKO corna "\
 

coaaTb ero c MarVlCTpanblO nepeAa4V1 AaHH~X.
 

HaVlMeHbwVI~ mar KBaHTosaHVlR BxoAHoro aH.anOrOBOíO CVlrHana, 
'pasHw~ 7,8 M~, Ha BXOAe npe06paaoBaT~nR 06ecne4V1saeT cTa6V1nb
Hoe onopuoe HanpRmeHVle - 2 B, xoropoe Bblpa6aTblBaeTcR ~C K140 
YA7 /A5/ VI MOU\HbIM BblCOK04aCTOTHblM TpaH3VfCTOpOM KT626 /T5/. 
npe06pa30BaHVle npOVl3Bo,qVlTCR no TaKTOBOMY VlMnynbCY, C<t>OpMVlpoBaH
HOMY OT CVlrHana ynpaBneHVI~ I I I ~aao~ perVlCTpa CA~Vlra. 

Fpur r-ep VI <t>CV1 nocr poeuu Ha lt1C K17& JiE5 IM3/, lt11·55 llA3.. /M4/ 
VI K555 nA3 /M5/. B cxeMe npeAYCMOTpeH Bb/BOA aHanorOBoro BVlAeo
CVlrHana, CMemaHHoro c crk1 VI KrV1, AnR KOHTponR VlH$opMauVlVl Ha 
BIt1AeOKOHTpOllbHOM YCTpo~cTBe, peanVlaOB'aHHbl~ H"a TpaH3V1CTopax 
KT315 /T8, 110, Tl1, T12/ H KT361 /T9/. 

C ~enblO COKpaU\eKVlR 4V1cna It1CT04HHKOS nVlTaHVlR VI VlX paaBR3KVI 
OT BblCOK04aCTOTHblX noxex no ~em::rM nVlTaHVlR B' nTK VI cnons so eeua 
BTOpVl4Hble VlCT04HVlKVI nl1TaHVlfl /+6B, -6B 1 +5BI',. peanaaoaeaaue 
H.a kfC K140 YA7 /Al, A4, A10-/ VI TpaH3VlCTopax KT 326 /Tl/,
 
KT 835 /T2/ ~ KT 928 /14, T7/. A AJ'TR C""RTl'tR orpaHVl4'eHiIt~ Ha no
 ( 

,IPRAOK BKJ1104eHVlR rurr aHlttR-,. 4".0 npucyure c~eMaM B !.tem1- nur aHVlR' j 

±T5 R, aKn~4eHO pene PtM-1 /Pl/. ;' 

t\IlR olleHRIt1 npOCl'paHCTBeHHoro pa3peweHVlR VI AVlHaMVl4eCKoro 1\ 
AIi1ana30Ha nTK 6blIlVl npOBeAeHbl CTeHAOBble VlCr::JblT ahiVlR c Vlcnonb30
saHVleM IITo4e4Hblx'l' VlCT04HI1KOS caer.a , oõpaao aaauux AnVl HHbIMVI. BO

nOKOHHo-onTVl4eCK~M~ nVlHVlRMVI 
a,	 CBR3Vl' /BQnC/ç nonnpó aaaua-

MVI KdH~aMVI A~~MeTPÓM ~,T MM. 
CBeTOBp~ tVlr~all perynVlpye
MO~ VlHTeHCVlBHOCTVI nOAa~an-' 

CR no BOnC Ha 3KpaH 1 nOMe
U\eHH~~ B TeM~O~ KaMepe, 
Ha KOTOP~~ 6~n HanpaBlleH 
06beKTVlB nTK. 

H~ pVlc ..4a npVlBeAeHa OC-· 
~VlllnorpaMMa OT ABYX T04e4~ 

H~X VlCT04HVlKOB CB~T~., pac
6 non~meHHblx Ha p,aCCTORHVIVI 

8 MM APyr OT APyra no ro
pVl30HTanVl. Pa3HVI~a no aM
nnVlTYAe 3TVlX ABYX cVlrHano~ 

CBR3aHa c He60nbWVlM c0eU\~-" 

HVleM VlCT04HVlKOB no BepTVlKa
nVl. 3TO CMeU\eHlt1e xopowo 
SVlAHO Vl3 pVlc.46, Ha KOTO
POM Vl306pameHa nocneAOBa
TenbHOCTb CTp04H~X VlMnynb-
COB BVlAeoCVlrHana nTK, rAe 

PHc.4 .	 MaKCVlMYMbl CVlrHanOB Hax,OAfn
CR B coceAHVlX CTpOKax. 

'HanVl4V1e ABYX VlCTÓ4HVlKOB n03BonReT ohpeAenVlTb K03$$VlMVleHT . 
npe06pa30aa~VlR ,npeAMeT-Vl306pameHVle /K/. B AaHHOM onWTe M~ BVI
AVIM, 4TO K ~ 6, TO eCTb Ha OAHY R4e~KY n3C npoe~VlpyeTcR nno
U\aAKa paaMepoM O,12xO,16 MM 2 

. 3TO cOOTBeTcTByeT Ha6nlOAaeMOMY 
Ha OCllVlnllorpaMMe, rAe CVlrHan OT VlCT04HVlKa CBeTa AVlaMeTpOM 
0,1 MM M~ BVlAVlM npaKTVl4eCKVI B OAHOR R4e~Ke. He60nbwVle VlMnynb
c~, Ha6nlOAaeM~e B coceAHVlX cTpoKax, YKa3~BaIOT Ha cyU\eCTBOBa
HVle HeaHa4V1TenbHo~ He3$$eKTVlBHoCTVI nepeHoca 3apRAoBwX naKeTOB 
B n3C-MaTpVl~e. AVlHaMVl4ecKVI~ AVlanaaoH nTK B ~mVlMe 6e3 aBTOMa
TVl4eCKoro perynVlpoBaHVlR YCVlneHVlR /APY/ paBeH - 10. 

B 3aKnlO4eHVle aBTOp~ B~pamalOT 6naroAapHocTb 3a ~eHH~e KOH
cynbTa~VlVI B.A.ap03AOSY VI IO.aaMVlwy VI 3a nOMOU\b VI Y4aCTVle B 06
CymAeHVlRx ~.k1.PoMaHoBY VI ~.H.RnoBoMY. 
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